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Fig. A.I. Chages from the initial weight of T. melanopleura x T. xiliii
hybrid, with time following tagging in separate tanks.
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A RESUME OF THE EVOLurrION OF THE•
TILAPIA FISHERIES OF LAKE VICfORIA
UP TO THE YEAR 1960
By M. J. MANN
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A very useful account of the history of the fishing industry on Lake
Victoria up to 1960 has been given by GARROD (1%1), however this
paper is no longer readily available and a summary of his account, together
with additional remarks by other authors is given here as a preamble to
the review of the progress of the industry during the last decade.
There were apparently no detailed records of the early history of the
lake but from this it was assumed that the level of fishing was merely
detcrmined by the subsistence rcquirements of the tribes living near the
lake shore. The traditional fishing gear worked in the lake comprised two
main types: the static fence-like 'osageru' and the mobile seine-like 'ngogo'
and ·usambo·. but none of these devices took Tilapia in appreciable numbers.
Longlines, handlines and spears were also used to take occasional specimens
of Bagrus, Clarias and Prvtopterus. In this virtually unexploited state fish
were plentiful and an adequate supply could be obtained daily with very
little effort. Communication systems were rudimentary and the extent of
available markets was governed by the rapid deterioration of fish in a
tropical climate. although undoubtedly some sundrying and smoking of fish
products was carried out. '
In the Nyanza Gulf, thaI segment of the lake where European influence
was strongest and where African expertise in fishing was apparently best
developed, a new fishing technique based on introduced, gill-nets was initiated
in 1905. Three years later the rail~ead reached Kisumu and its arrival
stimulated the growth of the fishing industry, by allowing for the first time
relatively easy supply of fish products to markets along the line to Nairobi,
and permitting the easy delivery of imported fishing gear from Mombasa.
Thus when flax gill-nets were imported in quantity during 1916 they rapidly
superceeded the relatively inefficient traditional fishing gear because of their
high catch rate. which reached 25 fish per 5 inch net per night in the
Nyanza Gulf: 80-100 neM Mwanza and a similar level in Uganda. (The
standard size of each gill-net unit is 26 meshes deep by about 50 yards set
when mounted by the half). Tilupia which was abundant in inshore waters,
palatable and easy to process was tile main genus exploited by the fishery.
far exceeding all the other genera from 5 inch gill-nets (Bagrus, Clarias,
Mormyrus. ProlOpterus) in terms of economic importance.
During the early 1920's the fishing industry expanded considerably, parti-
cularly in the Nyanza Gulf: fishing effort increased as more entrepreneurs
entered the trade. beach ,emes were introduced, dried Tilapia and later
fresh fish on ice wt:re exported from Kisumu in increasing quantities. How-
ever as the standing stock of Tilapia in the inner Gulf \\ as gradually depleted

























to leave the industry while the remammg enterprises moved further afield,
both within the Gulf and into the sheltered inshore waters of Uganda and
Tanzania where the Tila~ stocks were still relatively unexplored.
By the mid-1920's this increased fishine effort had caused a decline in
the number of Tilapia caught per net to a mere 5 in the Gulf, 4-6 at
Mwanza and about 5-7 in Uganda waters. Concern over the simultaneous
decrease in catches and profits led to the request for an investigation into
the possible overfishing of the Tilapia stock and the need for control and
regulation of the fishery. Accordingly in 1927-28 GRAHAM (seconded from
the Fisheries Research Laboratory, Lowestoft, U.K.) undertook a survey
of the fishing industry of Lake Victoria. He recognised that the fishery
was based on previously undescribed ~pecies, Ti/apia esculenta GRAHAM
which occurred abundantly only in the ~heltered waters of the lake between
12-60 feet deep, and he considered that over-fishing did occur on fishing
grounds nearest to the principal ·,markets. Thus he recommended, that in
order to protect the remaining breeding stock of T. esculenta. the use of
gill-nets below 5 iqch stretch mesh should be prohibited.
In order to develop and manage the valuable fishery resources GRAHAM
also recommended the formation of a unified lake-wide authority to b!
responsible both for the control of fishing gear and effort, and for the
collection of catch statistics essential to further research on the fisheries.
He emphasised the need to encourage the exploitation of the untouched
stocks of Prvtopterus, Mormyrus, Bagrus and Haplochromis, considering inci-
dentally that the best method of exploitation of the vast Haplochromis shoals
might be through the intermediacy ot a predator such as LaJes, but he
recognised the potential danger of Lates preying directly upon the valuable
Tilapia stocks.
With low catches and a hiatus in the fishing effort, the arrival of the
railhead at Mwanza in 1928 and at Kampala in 1931 did not stimulate the
rapid expansion of the local fishing industry as had occurred at Kisumu
in 1908.
GRAHAM's recommendations were accepted in priciple. From January
1933 gill-nets below 5 inch mesh were prohibited in Kenya, and similar
restrictions were introduced in Uganda. At the same time the collection
of catch statistics was begun, but due to the economic depression of the
1930's and the subsequent outbreak of war, the implementation of his remaining
recommendations, particularly regarding research and development was delayed.
Betwecn 1933-37 the fishing effort increased steadily and the number of
fish caught in the Gulf rose to a peak in 1935, but simultaneously the catch-
per-net declined from 7.0 10 3.1. From 1937 to 1941 both the fishing effort
and the catch-per-net fcU, COl1scqu~ntly the quantities landed decreased markedly
and the price of Tilupia increased. During the latter part of the war fishing
effort apparently remained fairly stable, but the catch-per-net continued to
decrease slowly to about 1.9, thus quantities landed continued to faU slightly
and prices rose fur:her; proportionately more fish was railed from Kisumu
to Nairobi where the purchasing power was greater.
After the war. about 1946, the fishing industry began to expand more
as fishing gear became more readily available, as communications, agricultural
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for fish products. But there were no radical developments in the fishing
gear used or the processing of the catch; the industry remained based almost
entirely upon the exploitation of Tilapia esculenra in the inshore waters of
the lake, especially the Gulf, using 5 inch gill-nets from Sesse-type ca~oes,
and landing most fish fresh.
At this time some of GRAHAM's remaining recommendations were
implemented. In 1947 the Lake Victoria Fisheries Service, responsible for
the collection of catch statistics and the enforcement of unified fishing regu-
lations over the whole of the Jake, was established, and in the same year
EAFFRO was formed in order to carry out the necessary biological research
upon the fish stocks.
As commercial fishing effort increased once more after the war the
catch-per-net of 5 inch gill-nets dropped slightly but the total weight of
landings continued to increase and prices remained fairly stable. Eventually
however the combination of decreasing catch rate~ (down to 1.2 in 1955)
and steady prices caused the profits of individual fishermen to decline. Rather
than quit the industry, fishermen conducted experiments with illegal nets
of 4t inch meshes. Since these nets exploited a previously untouched segment
of the T. esculellta population the number of Tilapia caught per net was
considerably better than in the 5 inch net although of course individual fish
were smaller in weight. However, because Tilapia (and other fish species)
were traditionally marketed by number, the weight differential between fish
from the 5 inch nets and the smaller meshes did not significantly alter the
retail price. Consequentlv the profits using illegal 4t inch gill-nets were
considerabl~ and during 1956 there ,was an explosivll introduction of the
smaller illegal meshes.
Both EAFFRO and the LVFS had been following these trends and
predicted that whilst the introduction of gill-net meshes progressively smaller
than 5 inch would initially give increased profits, there would inevitably be
a progressive depletion of the remaining stocks of breeding fish, which could
be saved from virtual extinction only by the progre~sively diminishing returns.
At this point the fishing industry would nave bec;n eliminated, and it was
argued that the only way to save the industry fro'm this progressive decline
and eventual extinction was to rigidly enforce the minimum mesh size of
5 inch.
At this state confirmation was requested from an independent authority
whether or not the maintenance of the 5 inch restriction was indeed imperative
to the long term interests of the fishery. Accordingly BEVERTON was sent
(from the Fisheries Research Laboratory, Lowestoft) to give an opinion on
the state of the fisheries of Lake Victoria, with particular reference to this
question of their regulation.
Unfortunately no legislation had been enacted to control the sale of
illegal nets, and adequate manpower was not available to check on illegal
fishing activity along 3,000 miles of coastline '1nd 26,000 square miles of
water. Thus by the end of 1956 the pro'tibition of gill-nets of between 3
and 5 inches had become unenforceable and the restrictive legislation was
repealed in Uganda and Tanzania, although Kenya, with her very important
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fishery for T. escule.lIa within the limited waters of Gulf, attempted to
protect these stocks and the indusry by retaining the mesh regulations, but
these also were finally repealed in 1961.
BEVERTON arrived in April 1957,. just after the minimum mesh regu-
lations had been lifted in Uganda and Tanzania, and at the end of the year
in his interim report indicated briefly that the status quo (5 inch limit in
Kenya, none elsewhere) should be maintained whilst essential data on the
changes of the fish stocks in response to the removal of mesh regulations
should be collected and compared with waters where the limit was retained.
In his comprehensive report issued in 1959 he discussed the dynamics
of the populations of Tilapia and the other main genera of commercial
interest, emphasising that among gill-nets, the 5 inch mesh would give the
optimum sustained catch of'T. esculenta together with significant quantities
of other species. He calculated that the introduction of gill-net meshes below
5 inches (4t "and 4. inches) would increase the short term catch of T.
esculenta, Clarias, Procopterus, Mormyrus and T. variabilis, but would de-
crease the long term catches of all these commercially important genera-except
perhaps T. variabUis and possibly Mormyrus. In the long run he considered
that the increase in catch' of the latter two species would be well exceeded
by the losses in the catch of all the other main genera. But with the immediate
short term increase in catch and profit there would be a considerable incentive
for the fisherman to use small mesh nets throughout the lake, except
possibly on the west coast where Bagrus and Barbus, rather than T. esculenta,
were the most important constituents of the catch.
Havinll forecast these tendencies BEVERTON discussed the methods of
limiting the use of gill-nets smaller than the optImum 5 inch mesh. He
accepted that under existmg conditions direct enforcement was not practicable
and he proposed several indirect methods of encouraging the return to the
optimum mesh size; by the sale of fish by weight rather than number so
as to increase the orice difterential between large fish from large nets and
small fish from sm~1l nets, and by the introduction of exotic fishes which
would grow to a relatively large size. whose capture would be optimum in
gill-nets of 5 inches and above.
At the same time BEVERTON recommended that the prohibition of
beach seines on important Tilapia grounds, such as the Gulf, and the encourage-
ment of long-lining to exploit valuable species other than Tilapia. He
pointed out that eventually i: would become necessary to control the level
of fishing effort by licencing fishermen or their canoes. He explained also
the need to collect adequate statistics so that the current state of the fishing
indusry could be determined, and the need to undertake further biological
research in order to refine the parameters used in his calculations of the
dynamics of the fish populations.
In I%0, with mesh regulation enforcement no longer necesasry around
the major part of the lake the LVFS was disbanded and its remaining res-
ponsibility for the collection of catch statistics was transferred to the three
national fisheries departments. At the same time the major lines o~ re~earch
undertaken by EAFFRO during the previous decade (upon the baSIC bIOlogy
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In 1960 GARROD outlined the changes which had occurred in the
fisheries of Lake Victoria over the period 1954-59. In Uganda the fishing
effort, catch-per-net (about 2.0) and yield remained fairly constant until
1956-57 when the massive increase in small mesh nets took place. This
led to increased number of Tilapia being caught. and as described above,
better profits. In turn more fishermen were attracted to the industry and
total yields in terms of numbers of weight of fish landed increased temporarily.
Soon however the catch-per-net of Tilapia declined again and there was no
increase in the catch of non-cichlids, consequently profits fell and the num-
bers of fishermen working the traditional grounds declined; although there
was a compensatory increase of effort on the more distant grounds, the
total weight of fish landed decreased. By 1959 the number of fish caught
per net had declined to the 1955 level (2.0) and yet these were smaller fish,
thus the total landed weight was considerably lower.
,In the Gulf the level of effort, catch-per-net (1.5) and total yield remained
steady over 1954-56 but in 1957 effort increased, partly as a result of general
expansion of the industry and partly due to the influx of illegal nets (the
5 inch limit heing retained in Kenya). This gave increased total yield with
increasing effort, but from the end of 1957 the catch-per-net declined steadily
down to 0.8 in 1959, causing many fishermen to migrate outside the Gulf.
In these lightly exploited distant grounds there was an increase in effort
and, with a relatively high catch-per-net of 3.0, an increase in total yield,
followed inevitably by a falling catch rate which reached 1.4 in 1959.
In Tanzania the general level of exploitation was much lower than in
Kenya or Uganda and the best catches were still obtained in 5 inch nets.
Between 1956-59 there was an increase in fishing activity, probably assisted
by an influx of fishermen from Kenya and <Uganda, but as the catch-per-net
of Tilapia fell on the most accessible grounds the fishing effort increased in
the more distant waters where the catch rate was higher, and the total
annual yield probably increased
During the 1950's there were also several other developments, within the
industry which were to assume more significance in the next decade. Synthetic-
lIbre gill-nets, characterised by a higher initial cost. but with greater catching
efficiency and longer working life than flax-nels I became available in 1952
but they were apparently not used in any great quantity until 1957. Similarly,
outboard engines which could he readily fitted to the popular Sesse-canoes,
were available from 1953 onwards, but hecause of their high cost and heavy
running expenses compared to the fisherman's normal profit margin, were
not adopted in any number until profits rose markedly in 1957-58.
Since 1951 several species of fish have been introduced to Lake Victoria
with the twin object of establishing stocks of commercially valuable species'
capable of exploiting an ecological niche currently. under-utilised, and of
yielding adults whose large size would encourage the re-introduction of 5
inch gill-nets. Amongst the Tilapia complex, T. zillii, T. melanopleura (T.
renda/Ii), T. nilolic;a and 7. leucosticla were stocked and began to contribute
to the commercial fish landings; several other species may also have been
25
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introduced but do not appear to have survived. Also, during 1960, in the
midst of the controversy over the advisability or not of introducing Lates
niloticus (Nile Perch) to the lake, the first specimens were captured near
linja. Subsequently several deliberate introductions have been made, the
Lates population has expanded and has also began to appear in commercial
gill-net catches.
To summarise, since the 1900's the massive accumulated stock of adult
T. esculenta, the dominant species in the sheltered inshore waters of the
lake, have been increasingly exploited by a developmg fishing industry using
5 inch gill-nets which gave the optimum catch. This stock was progressively
reduced to a low density and the catch-per-net in areas adjacent to the major
markets, particularly in the Gulf." In these circumstances, the lack of a
significant price differential between small and large fish encouraged the
introduction of illegal .small mesh nets, causing a temporary boom in numbers
of Tilapia caught, which was followed as predicted by decreases in the catch-
per-net and a reduction of the total weight of fish landed to well below-
the 1955 level. Further geographical expansion took place until virtually
the entire stock of T. esculenta was over exploited by nets of progessively
smaller mesh size and the catch-per-net of Ti/apia in terms of number and
weight continued to decrease progressively. Since there was no compen-
satory increase in the catch of non-cichlids from these small mesh nets the
total weight of fish landed annually began to fall further and further until
by 1960, as the last reserves of breeding fish were depleted, the gill-net
industry was in a state of' progressive decline towards a point where very
low catches per n~t would reduce fishing effort and total yield to negligible
proportions. At this stage the Ti/apia stocks would be expected to show a
slow recovery but' a mere marginal increase in catches and profit would
stimulate a resumed increase in effort, which would tend to reduce the
catch per net to a minimum again.
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